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brasiliensis 的最佳 pH 值和最佳疏水性浓度下的泡沫分离效果。得到椰子油起泡
剂（Cocamidopropyl betaine，CAPB）作为表面活性剂时在藻液 pH=3 时的收集
率（R(%)=93.63±1.75）可与传统表面活性 CTAB 泡沫分离藻液时的效果相媲美，
且浓缩效果富集比（E=23.12±0.028）远远大于 CTAB。因此，最终选择其作为泡
沫分离法采收栅藻液 Desmodesmus brasiliensis 的表面活性剂。 
其次，考察了气速、载液体积、藻液浓度和分离时间等因素对泡沫分离效果
的影响。得到泡沫分离法采收藻液 Desmodesmus brasiliensis 最佳条件为：藻液
pH 值等于 3、CAPB 在藻液中的浓度为 0.035 g/L、泡沫分离栅藻 Desmodesmus 
brasiliensis 装置载液量为 200 mL、气速为 1000 mL/min、藻液浓度为 1.35 g/L 和
分离时间为 15 min。再利用响应面法优化泡沫分离法采收栅藻的收集率 R(%)，
得到泡沫分离栅藻 Desmodesmus brasiliensis 装置载液量为 207 mL、气速为 1068 
mL/min、藻液浓度为 1.34 g/L时为最优，并进行实验验证得到的收集率为 94.3%，
这和利用响应面法得到的最优收集率 R(%)=94.4% 一致。  
最后，对泡沫分离法采收的栅藻 Desmodesmus brasiliensis 和传统离心分离法
采收的栅藻 Desmodesmus brasiliensis 进行成分分析，对于叶绿素 c、叶黄素的含





































Due to tiny in morphology, algal cell density similar to density of water and 
low concentration in microalgae culture, harvesting microalgae consumed the 
whole microalgae industry chain of 20% to 30%. The important step is to find a 
method of a large, low energy and efficiently economic to collection microalgae in 
the whole process of industrial application. With bubbles as separation medium, 
foam fractionation is conceived to be a simple, gentle and effective choice of 
microalgae harvesting technology. In this paper, the foam fractionation technology 
was studied in the field of microalgae collection. The effects of the type of 
surfactants, initial pH, gas flow rate, feed volume, feed concentration and feed 
batch time on foam fractionation performances will be investigated. 
In first part, this paper analyzed eight kinds of surfactants on the effect of 
foam fractionation with Desmodesmus brasiliensis culture’s best pH and best 
hydrophobicity concentration. The conclusion shows that Cocamidopropyl betaine 
(CAPB) as surfactant can reach recovery percentage of R(%)=93.63±1.75 with 
pH=3, which has an equal effect of traditional surfactant CTAB. Further more, its 
enrichment ratio E=23.12±0.028 is much higher than CTAB. Ultimately 
Cocamidopropyl betaine (CAPB) was chosen to be the surfactant to collecting the 
Desmodesmus brasiliensis on foam fractionation. 
In second part, this paper investigated the effect of gas flow rate, feed volume, 
feed concentration and feed batch time on foam fractionation respectively. It 
shows that collecting Desmodesmus brasiliensis with foam fractionation method 
can get best effect under this condition: pH=3, CAPB 0.035 g/L, feed volume 200 
mL, gas flow rate 1000mL/min, feed concentration 1.35 g/L and batch time 15 
min. And then Desmodesmus brasiliensis’ recovery percentage R(%) is optimized 
by Box–Behnken design, the result shows optimal solution is as follow: feed 
















experiments get the result of R(%)= 94.3%, which is in accordance with 
Box–Behnken design’s optimal result of R(%)=94.4%. 
In last part, this paper analyzed ingredient of desmodesmus brasiliensis 
collected with traditional centrifugation and foam fractionation method. The 
content of chlorophyll C and lutein in Desmodesmus brasiliensis collected with 
foam fractionation method is higher than that with traditional centrifugation 
method, and the other ingredients are basically the same. Due to the large amount 
lutein in Desmodesmus brasiliensis, it can use foam fractionation technology to 
get lutein of Desmodesmus brasiliensis. 
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